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Editorial
Drug resistant tuberculosis: Challenges of
urbanization
The latest Global tuberculosis (TB) report indicates a som-
bre 8.6 million (range, 8.3–9.0 million) incident cases of TB in
2012. It further reports 1.3 million (range, 1.0–1.4 million)
deaths from TB during the course of 2012. While these figures
are extremely concerning, there is room for optimism. The
absolute number of TB cases worldwide is coming down. TB
prevalence has dropped from over 250/100,000 in 1990 to
169/100,000 in 2012, and TB mortality rates decreased by
45% since 1990 [1].
Despite these successes, TB control programs continue to
face major challenges. Significant threat has been posed by
Mycobacterium tuberculosis (M.tb) strains resistant to more than
one drug; in particular, multidrug resistant TB (MDR-TB) and
extensively drug resistant TB (XDR-TB). In 2012, there were
an estimated 450,000 incident cases of MDR-TB. The overall
proportion of MDR-TB cases with XDR-TB is estimated to be
9.6%, although a rate of more than 10% is documented in
some regions [1].
MDR-TB resistant to at least isoniazid (INH) and rifampicin
(RIF), the most effective anti-TB drugs, does not respond to
the standard six-month treatment with first-line anti-TB
drugs and requires a combination therapy, including sec-
ond-line drugs that are less potent, more toxic and much
more expensive. Current guidelines advocate treatment dura-
tion of at least 20 months in patients without previous MDR-
TB treatment, and longer (28 to 30 months) in patients who
have previously been treated for MDR-TB. Despite second-line
treatment, the relative risk of dying from MDR-TB as com-
pared with TB cases without MDR-TB is estimated at 2.36
(range 1.67–3.05). It is estimated that globally in 2012 there
were 170,000 deaths (range 100,000–240,000) from MDR-TB,
and only 48% of MDR-TB patients in the 2010 cohort were suc-
cessfully treated [1].
Treatment of XDR-TB caused by strains that are resistant
to isoniazid and rifampicin (i.e. MDR-TB) as well as to fluoro-
quinolone and to any of the second-line anti-TB injectable
drugs (amikacin, kanamycin or capreomycin) is even more
difficult, complicated and associated with poor treatment
success rate [2,3]. Recently published outcome data on XDR-
TB from South Africa reports only 16% favourable outcome
(treatment cure or completion) and a mortality rate of 46%
at 2years. The study further reports that by 5years the per-
centage of patients showing a favourable outcome had
dropped to 11% and the mortality rate increased to 73% [4].
In addition to M/XDR-TB tuberculosis control is further
threatened by strains with additional resistance; Totally
Drug–Resistant Tuberculosis (TDR-TB) caused by strains
showing in-vitro resistance to all first and second line drugs
tested (isoniazid, rifampicin, streptomycin, ethambutol, pyra-
zinamide, ethionamide, para-aminosalicylic acid, cycloserine,
ofloxacin, amikacin, ciprofloxacin, capreomycin, kanamycin)
[5–8]. To date these strains are reported as being virtually
untreatable [8].
As part of the effort to reduce generation and spread of DR-
TB (drug resistant-tuberculosis) early recognition and super-
vised treatment of all TB patients is advocated. Additional
areas emphasised for control of DR-TB include: strengthening
diagnostic capacity for detection of drug resistant strains,
increasing access for treatment of DR-TB, and a greater focus
on HIV patients who are at a high risk of DR-TB. Control of
DR-TB however is difficult without emphasis on steps aimed
at reducing transmission of MDR-TB and XDR-TB strains
[9,10]. Hence infection-control practices in both community
and health care facilities are key elements of such a program.
Although introducing infection control measures may prove a
challenge in many high burden regions. Mathematical and
experimental models suggest that in health care settings facial
masks and improved ventilation could significantly reduce
transmission of DR-TB cases [11–13]. Similarly poor living envi-
ronment including poor ventilation in the homes of DR-TB pa-
tients is also likely to contribute to disease transmission.
As a consequence of increasing globalization, there is
increasing urbanization. By 2010 urban outnumbered rural
populations. It is expected that by 2025 more than half of
the world’s citizens will be living in urban settings, with doz-
ens of megacities characterized by populations of over 10 mil-
lion persons. It is estimated that by the middle of the century,
out of every 10 people, 7 will be living in urban areas [14,15].
Moreover, it is estimated that, between 2010 and 2015, on
average 200,000 people will be added to the world’s urban
population every day. Of this daily increase, 91% (183,000) is
expected to take place in developing countries [15]. The urban
population in Africa is likely to triple, and in Asia to more
than double by 2050 [16].
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In low-income countries, economic growth does not keep
up with urbanization, and governments lack resources to
manage rapid urban expansion or to cope with increasing
influx of migrants [16]. In 2001, 924 million urban residents
lived in slums and informal settlements. This number is ex-
pected to double to almost 2 billion by 2030 [17]. Such slums
and informal settlements arising as a result of rapid and un-
planned urbanization provide ideal conditions for transmis-
sion of infectious diseases, including TB and drug-resistant
TB. Densification and substandard housing with little sun-
light and poor ventilation that characterize slum dwelling
[18] are well-recognised to contribute to transmission of TB
[19,20]. High prevalence of TB has been shown in urban
slums of Karachi and Dhaka [21,22]. Urban and peri-urban
dwelling has also been associated with higher risk MDR-TB
[23–25]. In view of such evidence, development and
implementation of national policies directed at controlling
the spread of TB and M/XDR-TB within the community
become essential.
Organizations and agencies involved in control of the
diseases must adapt to trends in population, growth and
urbanization and the changing global landscape [26]. As
such, efforts of TB control programs and the TB
community currently focused on diagnosis and treatment
needs to be expanded to include advocacy and regulations




R E F E R E N C E S
[1] World Health Organisation, Global Tuberculosis Control.
WHO/HTM/TB/2013.11. (<http://www.who.int/tb/publications/
global_report/en/>) (accessed January 25, 2014).
[2] S. Tang, S. Tan, L. Yao, F. Li, L. Li, X. Guo, et al, Risk Factors for
Poor Treatment Outcomes in Patients with MDR-TB and XDR-
TB in China: Retrospective Multi-Center Investigation, PLoS
One 8 (12) (2013) e82943.
[3] M.R. O’Donnell, N. Padayatchi, C. Kvasnovsky, L. Werner, I.
Master, C.R. Horsburgh Jr., Treatment outcomes for
extensively drug-resistant tuberculosis and HIV co-infection,
Emerg Infect Dis. 19 (3) (2013) 416–424.
[4] E. Pietersen, E. Ignatius, E.M. Streicher, B. Mastrapa, X.
Padanilam, A. Pooran, et al, Long-term outcomes of patients
with extensively drug-resistant tuberculosis in South Africa: a
cohort study, Lancet (2014) [Epub ahead of print].
[5] A.A. Velayati, M.R. Masjedi, P. Farnia, P. Tabarsi, J. Ghanavi,
A.H. Ziazarifi, et al, Emergence of new forms of totally drug-
resistant tuberculosis bacilli: super extensively drug-resistant
tuberculosis or totally drug-resistant strains in Iran, Chest 136
(2) (2009) 420–425.
[6] G.B. Migliori, G. De Iaco, G. Besozzi, R. Centis, D.M. Cirillo, First
tuberculosis cases in Italy resistant to all tested drugs, Euro.
Surveill. 12 (5) (2007) E070517 1.
[7] Z.F. Udwadia, R.A. Amale, K.K. Ajbani, C. Rodrigues, Totally
drug-resistant tuberculosis in India, Clin. Infect Dis. 54 (4)
(2012) 579–581.
[8] M. Klopper, R.M. Warren, C. Hayes, N.C. Gey van Pittius, E.M.
Streicher, B. Muller, et al, Emergence and spread of
extensively and totally drug-resistant tuberculosis, South
Africa, Emerg. Infect Dis. 19 (3) (2013) 449–455.
[9] N.N. Bock, P.A. Jensen, B. Miller, E. Nardell, Tuberculosis
infection control in resource-limited settings in the era of
expanding HIV care and treatment, J. Infect. Dis. 196 (Suppl 1)
(2007) S108–S113.
[10] M. Jassal, W.R. Bishai, Extensively drug-resistant
tuberculosis, Lancet Infect. Dis. 9 (1) (2009) 19–30.
[11] S. Basu, J.R. Andrews, E.M. Poolman, N.R. Gandhi, N.S. Shah,
A. Moll, et al, Prevention of nosocomial transmission of
extensively drug-resistant tuberculosis in rural South African
district hospitals: an epidemiological modelling study, Lancet
370 (9597) (2007) 1500–1507.
[12] M.S. Jassal, W.R. Bishai, Epidemiology and challenges to the
elimination of global tuberculosis, Clin. Infect. Dis. 50 (Suppl
3) (2010) S156–S164.
[13] A.S. Dharmadhikari, M. Mphahlele, A. Stoltz, K. Venter, R.
Mathebula, T. Masotla, et al, Surgical face masks worn by
patients with multidrug-resistant tuberculosis: impact on
infectivity of air on a hospital ward, Am. J. Respir. Crit. Care
Med. 185 (10) (2012) 1104–1109.
[14] United Nations, D.o.E.a.S.A. World Population Prospects. The
2010 Revision; <http://esa.un.org/unpd/wpp/index.htm>
(accessed January 25, 2014).
[15] UN-Habitat, State of the World’s Cities 2012/2013, Prosperity
of Cities, Routledge, 2013.
[16] E. Alirol, L. Getaz, B. Stoll, F. Chappuis, L. Loutan,
Urbanisation and infectious diseases in a globalised world,
Lancet Infect. Dis. 11 (2) (2011) 131–141.
[17] UN-Habitat, The challenge of slums—global report on human
settlements. 2003. <http://www.unhabitat.org/pmss/
getElectronicVersion.aspx?nr=1156&alt=1%E2%80%8E>
(accessed January 25, 2014).
[18] UN-Habitat, What are Slums and why do they exist? 2007
(<http://www.unhabitat.org/downloads/docs/
4625_51419_gc%2021%20what%20are%20slums.pdf>)
(accessed January 25, 2014).
[19] I. Wanyeki, S. Olson, P. Brassard, D. Menzies, N. Ross, M. Behr,
et al, Dwellings, crowding, and tuberculosis in Montreal, Soc.
Sci. Med. 63 (2) (2006) 501–511.
[20] C.T. Low, P.C. Lai, W.S. Tse, C.K. Tsui, H. Lee, P.K. Hui,
Exploring tuberculosis by types of housing development, Soc.
Sci. Med. 87 (2013) 77–83.
[21] S. Akhtar, F. White, R. Hasan, S. Rozi, M. Younus, F.
Ahmed, et al, Hyperendemic pulmonary tuberculosis in
peri-urban areas of Karachi, Pakistan, BMC Public Health 7
(2007) 70.
[22] S. Banu, M.T. Rahman, M.K. Uddin, R. Khatun, T. Ahmed,
M.M. Rahman, et al, Epidemiology of tuberculosis in an
urban slum of dhaka city, bangladesh, PLoS One 8 (10) (2013)
e77721.
[23] N.T. Hang, S. Maeda, L.T. Lien, P.H. Thuong, N.V. Hung, T.B.
Thuy, et al, Primary drug-resistant tuberculosis in hanoi, viet
nam: present status and risk factors, PLoS One 8 (8) (2013)
e71867.
[24] M.S. Flora, M.N. Amin, M.R. Karim, S. Afroz, S. Islam, A. Alam,
et al, Risk factors of multi-drug-resistant tuberculosis in
Bangladeshi population: a case control study, Bangladesh
Med. Res. Counc. Bull. 39 (1) (2013) 34–41.
[25] W. Wang, J. Wang, Q. Zhao, N.D. Darling, M. Yu, B. Zhou, et al,
Contribution of rural-to-urban migration in the prevalence of
drug resistant tuberculosis in China, Eur. J. Clin. Microbiol.
Infect. Dis. 30 (4) (2011) 581–586.
[26] K.M. De Cock, P.M. Simone, V. Davison, L. Slutsker, The New
Global Health, Emerg. Infect. Dis. 19 (8) (2013) 1192–
1197.
80 I n t e r n a t i o n a l J o u r n a l o f M y c o b a c t e r i o l o g y 3 ( 2 0 1 4 ) 7 9 –8 1
Rumina Hasan






2212-5531/ 2014 Asian-African Society for Mycobacteriology
Published by Elsevier Ltd. All rights reserved.
I n t e r n a t i o n a l J o u r n a l o f M y c o b a c t e r i o l o g y 3 ( 2 0 1 4 ) 7 9 –8 1 81
